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Preface 
This volume comprises the proceeding of the 18th International Conference on Knowledge-Based and Intelligent 
Information & Engineering Systems (KES2014), which was organized by Gdynia Maritime University in Poland 
with KES International and in cooperation with Pomeranian Science and Technology Park in Gdynia, Poland. The 
conference was held in Gdynia, Poland, on September 15-17, 2014.  
The main aim of the KES conferences is to provide a forum for the dissemination of research accomplishments 
and to provide an internationally respected forum for scientific research in the technologies and applications of 
intelligent information and knowledge-based systems. As the years went by, the conference has grown to cover such 
fields as: Knowledge Discovery, Knowledge-Based Systems, Soft Computing, Machine Learning, Nature Inspired 
Methods, Data Analysis and Pattern Recognition, Data Mining, Hybrid Intelligent Systems, Web Intelligence, 
Multi-Agent Systems, Knowledge Acquisition, Semantic-Based Systems,  Intelligent Vision, Image Processing and 
Signal Processing, Intelligent Applications, E-Learning and E-Business and E-Commerce. 
In 2014 the conference attracted a substantial number of researchers and practitioners from all over the world who 
submitted their papers for 11 main tracks and numerous special sessions on specific topics. Accepted and presented 
papers highlight the new trends and challenge of intelligent and knowledge-based systems. Each paper was peer 
reviewed by at least two members of the International Program Committee and International Reviewer Board. Out 
of a large number of submissions, only 186 best papers have been selected for oral presentation and publication in 
the KES2014 proceeding.  
We would like to express our sincere thanks to the Honorary Patron: Mayor of Gdynia, Dr. Wojciech Szczurek. 
Our special gratitude goes to the Honorary Chairs, Prof. Janusz Kacprzyk, Polish Academy of Sciences, Poland  and 
Prof. Lakhmi C. Jain, University of South Australia, Australia, for their support. We also would like to express our 
thanks to the Keynote Speakers - Prof. Ernesto Damiani, Dr. Ulle Endriss, Prof. Bogdan Gabrys, Prof. Ngoc Thanh 
Nguyen and Prof. Petra Perner. We also thank co-organizer Pomeranian Science and Technology Park in Gdynia, 
Poland,  for helping to host the event. 
Our special thanks go to the Local Organizing Committee chaired by Dr. Dariusz Barbucha. Thanks are due to 
the Programme Co-chairs, General Track Programme Chairs, Special Sessions Programme Chair, all Programme 
and Reviewer Committee members and all the additional reviewers for their valuable efforts in the review process 
which helped us to guarantee the highest quality of the selected papers for the conference. We cordially thank the 
organizers and chairs of special sessions which essentially contribute to the success of the conference. 
Finally, we cordially thank all the authors, presenters and delegates for their valuable contribution to this 
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successful event. The conference would not have been possible without their support. 
We hope and intend that KES2014 significantly contributes to fulfillment of the academic excellence and leads to 
even greater successes of KES events in the future. 
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International Programme Committee 
Akinori Abe Mikhail Moshkov 
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